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astronomical methods, having spent some ten years 
exploring in tropical Africa, Egyptian deserts and in 
the Andes of Chile and Argentina. The methods de¬ 
scribed are sound and practical, and taking the book 
as a whole, it will undoubtedly serve well as a course 
of astronomical study for those explorers who can 
afford time to read it. 

But the day of the explorer is nearly over, and it is 
very desirable to substitute topographical for explor¬ 
atory methods wherever possible. This is actually 
being done at the present moment on the Gold Coast, 
where Major Watherston is making a topographical 
survey by means of long rigorous traverses controlled 
by azimuths. In difficult countries where rapid tri¬ 
angulation is impossible, this system should always 
be adopted. As regards the perennial difficulty of the 
initial longitude, it is not always realised that we have 
now a series of well determined longitudes throughout | 
the whole length of Africa, that there has been a great I 
increase in the number of telegraph lines in that 
continent, and that wireless telegraphy promises to be 
of vast assistance in the determination of longitude 
differences of quasi-geodetic accuracy. 

As this book is no doubt primarily intended for 
German students, it is worth while noting that the 
German colonial empire throughout the world has an 
area of about one million square miles, and that the 
largest single block of German territory is German 
East Africa, with an area of less than 400,000 square 
miles. It is in the long run cheaper to survey such 
a country by topographical rather than by rough astro¬ 
nomical methods, and the results are far more trust¬ 
worthy, topographical work including the determin¬ 
ation at wide intervals of zenith telescope latitudes 
and telegraphic differences of longitude. It is believed 
that the German authorities are fully alive to the im¬ 
portance of these considerations, as may be inferred 
from the excellent work of Captain Hermann and Dr. 
Kohlschutter in East Africa, and from the recent 
boundary surveys in Togoland. 

The importance of purely astronomical exploration 
diminishes yearly, and though it will be some time 
before the astronomical explorer becomes extinct, the 
scope of his usefulness grows continually less; his last 
home will perhaps be in Central Asia, in Brazil, or at 
the Poles. Meanwhile, he will find Dr. Giissfeldt’s 
an excellent text-book in which to study elemen¬ 
tary field astronomical methods, but he should only 
employ these when topographical methods are im- 
P° ssible - C. F. Close. 


OUR BOOK SHELF. 

The Tutorial Physics. Vol. ii. Higher Text-book of 
Heat. By R. Wallace Stewart, D.Sc. Pp. viii + 
396. (London : W. B. Clive, 1903.) Price 6 s. 6 d. 
This is a new and considerably enlarged edition of a 
book which we have previously noticed (December 21, 
1893). We then declared our belief in the writer as one 
capable of stating with all clearness and necessary 
accuracy the various laws, and of showing their prac¬ 
tical application by means of appropriate examples. In 
its present form, he appeals to a more advanced class 
of student than hitherto; and the question arises 
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whether the accuracy which was sufficient in an ele¬ 
mentary statement is adequate in a more advanced ex¬ 
position. With regard to the main part of the volume, 
we answer in the affirmative. The author has evi¬ 
dently been at great pains to secure lucidity and sim¬ 
plicity without a sacrifice of precision; and we cordi¬ 
ally recommend the book to those w'ho are willing to 
use it rightly. By this last phrase we mean to imply 
that it should be read to the accompaniment of pro¬ 
longed work in the laboratory under the personal 
guidance of an efficient teacher. Granted this accom¬ 
paniment, we think the book -will be very helpful, to 
those who are not taking physics as a principal subject 
of study, and who therefore do not wish to be confused 
by the bewildering detail and complication which larger 
treatises supply. 

In a few places the above commendation must be 
qualified. On p. 244, Dulong and Petit are stated 
to have “ found that for a given excess of temperature 
the rate of cooling depended not only on the tempera¬ 
ture of the body, but also on that of the enclosure.” 
That stumbling-block of expounders, the Joule-Thom- 
son experiment, trips up the author repeatedly; though 
we readily admit that he goes straight on the whole. 
For example, on p. 272 it is declared to involve no 
performance of external work; on p. 281 the amount 
of external work done is expressed in the equation ; on 
p. 382 the work is once more declared to be altogether 
internal. The first word on p. 283 should be increase. 
not decrease. 

Vergleichende Anatomie der Wirbelthiere. Ftinfte, 

vielfach umgearbeitete und stark vermehrte Auflage 

des “ Grundriss ” der Vergl.-Anatomie der Wirbel¬ 
thiere. Von Dr. Robert Wiedersheim. Pp. xix + 

686. (Jena : Gustav Fischer, 1902.) Price 16. 

marks. 

Although in the title of the present work the word 
“ Grundriss ” is subordinated, the book is the fifth 
edition of that originally so named. Its second edition 
of 1888 replaced the author’s Lehrbuch (1882 and 
1886), and its third, of 1893, which formed the basis 
of the second edition of an English translation, was 
practically a new book. In this, certain modifications 
were first introduced which have characterised all 
subsequent editions, including the present one, in 
which the method of treatment remains unchanged. 

The most marked advance in the book under re¬ 
view is the addition to eight of the nine sections of a 
series of short resumes, which materially enhance the 
value of the work, in the past a book of reference 
only. 

In his preface the author enumerates fifteen sub¬ 
jects which have been especially modified and extended, 
chief among them the morphology of the head- 
skeleton, as lately determined by Gaupp. There are 
many minor curtailments and rearrangements in 
various parts of the book, and the recognition of 
the work of Milani and Hacker on the reptilian lung' 
and avian larynx, of Paulli on the nasal labyrinth, of 
Budgett on the external gills of Gymnotus, of Oppel 
on the alimentary viscera, of Strong on the metamor¬ 
phosis of the cranial nerves, and Bles on the oori 
abdominales, is sufficient to show that anatomists of 
all nationalities have been duly recognised, and that 
the book is up to date. 

There are in all 711 text-figures, grouped to form 
379 sets, and there is still the single coloured plate, 
designed to render clear the changes undergone by 
the cranial nerves in the passage from the aquatic to 
the terrestrial state. The bibliography, so largely the 
secret of the popularity of past editions, now reaches 
the appalling limit of 120 pp. In using this record' 
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rightly, the student will soon realise that the bare 
titles but point the way to endless records of facts 
and considerations of importance not mentioned in the 
text, which it is the duty of the writer of a standard 
text-book to indicate. There are omissions in the list, 
but as matters go in comparative anatomy, the 
wonder is that it is so complete. 

The book fully maintains the reputation of its pre¬ 
decessors, and we wish it success. 

Nature and the Camera. By A. Radclyffe Dugmore. 

The Dainty Nature Series. Pp. xiii + 126. (London : 

Wm. Heinemann, 1903.) 

The author of this delightful book gives us an ideal 
essay on “ Nature Study,” for he carries the reader 
away into country lanes and woods, far from the 
regions - of smoke and habitations, and shows us 
samples of bird, animal, insect, reptile, and plant 
and tree life, which is now so admirably portrayed by 
the photographic lens. Undoubtedly the best study 
of Nature is Nature, and it may be added that the best 
way of recording it is by the utilisation of the photo¬ 
graphic lens and sensitive plate, which are capable of 
giving us accurate and faithful pictures of occurrences 
which otherwise would be out of the reach of many 
of us. 

.In these^ pages, the author, who has made a speci¬ 
ality of this subject for many years, gives us an ac¬ 
count of how to accomplish successfully the art of 
photographing things living under their natural con- 
ditions. Technicalities are reduced to a minimum, and 
the story is clear, straightforward, and to the point. 
Naturally, many difficulties are met with in attempt- 
mg to photograph these various subjects, and the 
author describes each in turn, and shows how he has 
been able to overcome them. From a collection of 
nearly three thousand negatives taken by the author 
himself, he has been able to utilise some excellent 
examples for all the objects to which reference in these 
pages has been made, and these, 53 in number, have 
been here beautifully reproduced. Besides being a 
useful book for those who wish to photograph along 
these lines, it should be read with interest by those who 
enjoy hearing about the habits and peculiarities of 
the birds and other small creatures mentioned. 

The Twentieth Century Atlas of Popular Astronomy 

By Thomas Heath, B.A. Pp. 121; with frontis¬ 
piece and 21 plates. (Edinburgh: W. and 4 K 

Johnston, 1903.) Price ys. 6 d. 

In addition to the atlas this volume contains a very 
useful account of the elements of astronomical science, 
mathematical and spectroscopic, as it appears at the 
beginning of the twentieth century. 

As the title indicates, the account is primarily in¬ 
tended for amateurs, and it will be found sufficient 
to give the beginner a fair working idea of the astro¬ 
nomy of the present day. 

The fourteen chapters deal with time, celestial dis¬ 
tances and apparent movements, solar physics, the 
moon and planets, eclipses, comets, meteors, &c., 
and the text is plentifully illustrated with diagrams, 
star charts and photographic reproductions of various 
objects. 

Plates i.-xiv., inclusive, illustrate the appearances 
and apparent movements of the various members of 
the solar system, eclipses, comets, star clusters, 
nebulae, spectra, the appearance of the corona at 
different eclipses, &c.; xv.-xx., inclusive, are star 
maps containing stars down to the fifth magnitude, 
nebulae, &c.and xxi. shows the apparent yearly 
paths ^ of various planets. All the plates are printed 
m white, or colours, on a blue ground. 
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The whole volume has been carefully compiled and 
well printed, and, with one or two exceptions of minor 
importance, appears to be free from typographical 
errors. W. E. R. 

Official Report of the Nature Study Exhibition and 
Conferences, August , 1902. Pp. 303. (London : 
Blackie and Son, Ltd., 1903.) Price 2s. 6 d. net. 

The Nature-study Exhibition held last year served the 
purpose of bringing together the work due to the 
efforts of independent individuals or institutions, and 
thereby enabled teachers to get a correct estimate of 
their results and obtain suggestions for future develop¬ 
ments. The official report directs attention to the 
more successful results both in the list of awards and 
also in a too brief reference to work of special excel¬ 
lence. The report of the executive committee embodies 
extracts from the information supplied by principals 
with regard to their aims and ideals, from which useful 
hints may be gathered. It would have been convenient 
if this information had been arranged under subjects 
of study, or according to the phase of the subject. The 
addresses presented at the conferences occupy the 
greater part of the book. The paper offered by Prof. 
Lloyd Morgan is eminently practical and broad in 
scope. Prof. J. A. Thomson confined himself to advo¬ 
cating the seasonal method of nature-study, which 
offers a definite scheme of work. Herein lies an 
important point, which has not been sufficiently em¬ 
phasised, that observation of objects taken at random 
does not train the mind, and that with correct observ¬ 
ation should be combined a systematic course of study. 
Friedrich Schleiermacher’s Monologen—Kritische 
Ausgabe—Mit Einleitung, Bibliographic und Index. 
By Friedrich Michael Schiele. Pp. xlvi + 130. 
(Leipzig : Diirr’sche Buchhandlung, 1902.) Price 1.40 
marks. 

Si sic omnia dixisset, the name of Schleiermacher would 
not have been so important as it is, for the thought of 
the “ Monologen ” is generally too impalpable and elu¬ 
sive, and the reader is often little helped or stimulated 
as the changes are rung on Freedom and Necessity, 
Time and Eternity, Outer and Inner. Besides, the 
style is often unnatural : poetic prose and too con¬ 
sciously so. Still, the book throws an interesting side¬ 
light on Schleiermacher and his age—when “to be 
young was very heaven,” for the last monologue is a 
hymn to youth. This edition is most purposeful; its 
basis is the 1800 text with the original spelling, the 
variations of the 1810 and 1822 editions being given 
at the foot of each page. The introduction is sensible, 
and the bibliography ranges over the whole field of 
Schleiermacher’s ethical philosophy. In the elaborate 
index the winnowed grain of the “ Monologen ” is 
neatly stored. R q jq. 

The Mycology of the Mouth. By Kenneth W. Goadbv, 
D.P.H., L.R.C.P., M.R.C.S., L.D.S. Pp. xv + 
241. (London : Longmans, Green and Co., 1903.) 
Price 8 s. 6 d. net. 

A text-book of mycology suited to the needs of the 
dental profession has long been a desideratum, and 
Mr. Goadby has succeeded in the task of writing one. 
The first half of the book is devoted to general prin¬ 
ciples and methods, the remainder to the special bacteri¬ 
ology and mycology of the mouth and its diseases, such 
subjects as dental caries and pyorrhoea alveolaris being 
treated at length. We have noted but few mistakes, 
e.g. Wedl for Widal (p. 41), Buchner’s tube for Buchner 
method. In hanging drop preparations, the usual 
and convenient hollow ground slides are not men¬ 
tioned, the antitoxin unit is not quite accurately de¬ 
fined, and the dose of diphtheria antitoxin recom¬ 
mended is too small. The book is well and profusely 
illustrated. R. T. H 
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